Introduction
The operator ♦ k has been first introduced by Kananthai see 1 , is named as the Diamond operator iterated k−times, and is defined by n is the dimension of the space R n , for x x 1 , x 2 , . . . , x n ∈ R n and k is a nonnegative integer. The operator ♦ k can be expressed in the form ♦ x is an elementary solution of the operator ♦ k , that is,
Next, Kananthai see 2 has studied the linear equation
This equation is the generalization of the ultrahyperbolic equation and it can be applied to the wave equation. We obtain u x −1 k M 2k,2k x * f x as a solution of such an equation 
and Before going into details, the following definitions and some important concepts are needed.
Preliminaries
Definition 2.1. Let x x 1 , x 2 , . . . , x n be a point of the n-dimensional Euclidean space R n , denoted by
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The nondegenerated quadratic form p q n is the dimension of the space R n . Let Γ {x ∈ R n : x 1 > 0 and u > 0} be the interior of forward cone and let Γ denote its closure. For any complex number α, define the function
where the constant K n α is given by the formula
The function R υ and taking into account Legendre's duplication formula for Γ z , that is
we obtain
and υ x
n where 
where α is a complex parameter and n is the dimension of R n .
It can be shown that R e −2k 
. By using the formula
2.12
where W p α is defined by 2.10 with n p. Thus, for q 0,
where
for q 0 and ω p x
. . , ν n ∈ R n . For any complex number α, we define the function S α x by
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p q the nondegenerated quadratic form. Denote the interior of the forward cone by Γ {x ∈ R n :
and γ is a complex number. By putting p 1 in R γ x and taking into account Legendre's duplication formula for Γ z , that is,
and V x
where S 2k x is defined by 2.16 , with α 2k.
Proof. See 3, page 379 and 9 .
Lemma 2.6. Given the equation 
2.29
If x ∈ S is the space of tempered distribution. Choose S ⊂ D R where D R is the right-side distribution which is a subspace of D of distribution.
Thus R H 6k
x is an element of convolution algebra, since D R is a convolution algebra. Hence by the method of Zemanian see 10 , 2.33 has a unique solution
where O * k x * −1 is an inverse of O * k x in the convolution algebra and G x is called the Green function of the ⊗ k operator. 
Lemma 2.10. Given the equation
L k K x δ x ,R H −2k x * R H 2k x R H −2k 2k x R H 0 x δ, S −2k x * S 2k x S −2k 2k x S 0 x δ.
2.49
Proof. See 7, page 158 and 11 .
Main Results
Theorem 3.1. Given the equation
where ⊗ k is the Otimes operator iterated k−times and ♦ k B is Diamond Bessel operator iterated k− times defined by 1.10 and 1.7 , respectively, and u x is an unknown function, one obtains that u x is a solution of 3.1 where
where K x is defined by 2.47 , as well as S 2k x , R 2k x , and R Proof. Since
Consider the homogeneous equation
The above equation can be written as
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That is, 
3.9
Convolving both sides of 3.8 by
3.10
By properties of convolution
3.11
By Lemmas 2.10, 2.5, and 2.6, we obtain
is the solution of 3.1 . 
Theorem 3.2. Given the equation
is a general solution of 3.14 and G x is defined by 2.33 , K x is defined by 2.47 , as well as S 2k x and R 2k x are defined by 2.16 and 2.17 with α 2k and γ 2k, respectively.
Proof. Consider the equation
Convolving both sides of 3.14 by G x * −1 k S 2k x * R 2k x , we obtain
By properties of convolution,
By Lemmas 2.9, 2.5, and 2.6, we obtain
By Theorem 3.1, we have a homogeneous solution
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Thus, the general solution of 3.14 is
as required.
Theorem 3.3. Consider the nonlinear equation
where 
for all x ∈ Ω and the boundary condition
for all x ∈ ∂Ω. Then one obtains
as a solution of 3.25 with the boundary condition 
where I H 2 x is defined by 2.6 with α 2 and I 2 x is defined by 2.20 with γ 2.
Proof. Since 
